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A B S T R A C T
The aim of this retrospective study was to provide a survey of the incidence of stroke
in Baranya, Croatia, on patients examined at Beli Manastir Health Center Department
of Emergency from November 1, 1997 (the time of Baranya reintegration into the legal
system of the Republic of Croatia after the war) till December 31, 2001. A total of 513 pa-
tients with symptoms of cerebrovascular diseases, or one patient every third day on an
average, were examined. Total incidence of stroke was 16.09 per 10,000 population. The
majority of patients were in the 61–80 age group with an incidence of 46.94/10,000 after
the age of 60, 15-fold that was recorded in younger age groups. The most common risk
factors recorded in examined group included hypertension, heart diseases, hyperlipi-
demia and diabetes mellitus. Total stroke mortality was 38.38%, whereas mortality in
patients with hemorrhagic and ischemic stroke was 62.85% and 33.52%, respectively.
The ratio of ischemic and hemorrhagic stroke in study subjects was 5:1, and in the cau-
ses of death 2.5:1. Out of 81 deceased stroke patients, 96.3% died within first 28 of ad-
mission. All of the patients with hemorrhagic stroke died within first 28 days, most
within first 7 days (81.8%), whereas 94.9% of patients with ischemic stroke died within
first 28 days.
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Introduction
Baranya is a region in northeast Cro-
atia with an area of 1148 km2 and popula-
tion of 42,633 living in the town of Beli
Manastir and 45 surrounding villages
(Figure 1). The region was the last one to
be integrated into the legal system of the
Republic of Croatia after the war. Emer-
gency Department of the Beli Manastir
Health Center (HCED) is located in Beli
Manastir, the largest town in Baranya,
providing health care service for the en-
tire region. The nearest inpatient institu-
tion is Osijek University Hospital (OUH)
at a distance of 33 km from Beli Mana-
stir.
The aim of this retrospective study
was to provide a survey of the incidence of
stroke in Baranya, on patients with clini-
cal picture of cerebrovascular diseases
(CVD), examined at Beli Manastir Health
Center Department of Emergency from
November 1, 1997 (the time of Baranya
reintegration into the legal system of the
Republic of Croatia after the war) till De-
cember 31, 2001.
Baranya is a rural area with specific
lifestyle and diet, based on a large portion
of fatty acids in food, that had led to an
increased presence of major stroke risk
factors such as hypertension, diabetes
mellitus, heart diseases and hyperlipi-
demia. The long period of war and mass
migration of the population during and
after war actions had resulted in pro-
longed stress and high proportion of el-
derly population as additional stroke risk
factors in Baranya.
Material and Methods
Data from Beli Manastir HC records
and medical documentation of OUH Uni-
versity Department of Neurology and De-
partment of Pathology for the period from
November 1, 1997 till December 31, 2001
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TABLE 1









21–30 1 0.19 1 0.19 2 0.38
31–40 3 0.57 1 0.19 4 0.76
41–50 12 2.34 2 0.38 14 2.72
51–60 36 7.03 18 3.53 54 10.56
61–70 110 21.45 91 17.73 201 39.18
71–80 74 14.42 102 19.91 176 34.33
81–90 13 2.54 46 8.96 59 11.50
91–100 1 0.19 2 0.38 3 0.57
Total 250 48.73 263 51.27 513 100
Fig. 1. Baranya, a region in east Croatia.
were retrospectively analyzed and pro-
cessed by the methods of descriptive sta-
tistics.
Results
During the period from November 1,
1997 till December 31, 2001, 513 patients
with symptoms of cerebrovascular dis-
eases were examined at Beli Manastir
HCED. There were 250 men and 263 wo-
men, with mean age 69.46 years and age
range 25–100 years. The majority of pa-
tients were in the 61–70 (n=201) and
71–80 (n=176) age groups (Table 1).
The following diagnoses were made on
prehospital examination: transient ische-
mic attack (n=36), ischemic stroke (n=
25), hemorrhagic stroke (n=14), nonspe-
cified stroke (n=392), hypertensive ence-
phalopathy (n=22) and late stroke se-
quels (n=24). The group of patients with
the diagnosis of nonspecified stroke (n=
392) showed a slight female predominan-
ce (206 female vs. 186 male patients) (Ta-
ble 2).
The following symptoms were obser-
ved: symptoms involving circulatory and
respiratory system (n=29), gastrointesti-
nal system and abdomen (n=133), skin
and subcutaneous tissue (n=34), nervous
and musculoskeletal system (n=344), uri-
nary system (n=31), cognition, percep-
tion, mental state and behavior (n=187),
speech and voice (n=213) and general
symptoms (n=115) (Table 3).
On clinical examination, the following
neurological deficits were diagnosed: he-
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TABLE 2
CEREBROVASCULAR DISEASES DIAGNOSED IN EXAMINED PATIENTS





Transient ischemic attack 19 3.7 17 3.31 36 7.01
Hemorrhagic stroke 9 1.75 5 0.97 14 2.72
Ischemic stroke 17 3.32 8 1.55 25 4.87
Unspecified stroke 186 36.25 206 40.21 392 76.46
Hypertensive encephalopathy 8 1.55 14 2.72 22 4.27
Late stroke sequels 11 2.14 13 2.53 24 4.67
Total 250 48.71 263 51.29 513 100
TABLE 3
SIGNS AND SYMPTOMS IN EXAMINED PATIENTS ACCORDING TO INTERNATIONAL
CLASSIFICATION OF DISEASES AND RELATED HEALTH PROBLEMS, TENTH REVISION
Signs and symptoms N %
Circulatory and respiratory system 29 5.65
Gastrointestinal system and abdomen 133 25.92
Skin and subcutaneous tissue 34 6.62
Nervous and musculoskeletal system 344 67.05
Urinary system 31 6.04
Cognition, perception, mental state and behavior 187 36.45
Speech and voice 213 41.52
General symptoms 115 22.41
miparesis in 288 (right-sided in 160, left
-sided in 122, and paraparesis in 6), facial
paresis in 207, speech disorders (aphasia
and dysphasia) in 213, deglutition distur-
bance (dysphagia) in 31, vision impair-
ment in 66, ataxia in 26, and conscious-
ness disturbances in 77 (somnolence in
25, sopor in 20 and coma in 32) cases (Ta-
ble 4).
Out of 401 patients that were referred
to OUH University Department of Neu-
rology (UDN) in Osijek, 229 were hospi-
talized for inpatient treatment; 60 of
these 229 patients were admitted to UDN
within 3 hours, 56 within 3–6 hours, 46
within 6–12 hours, 30 within 12–24 hours,
and 37 patients more than 24 hours from
the onset of symptoms (Table 5).
Clinical diagnosis of the hospitalized
patients was given on the grounds of the
clinical picture and the diagnostic exami-
nations: CT (124), MRI (7), EEG (118).
Stroke was diagnosed in 211 patients.
In other 18 patients with clinical picture
of cerebrovascular diseases, diagnoses
were morbus cerebrovascularis (8), brain
tumor (3), brain metastasis (3), plasmo-
cytoma (1), subdural hematoma (1), dens
epistrophei fracture (1), bleeding ventric-
ular ulcer (1).
Retrospective analysis of the risk fac-
tors present in stroke patients revealed
181 patients to have suffered from hyper-
tension, 57 from diabetes mellitus, 97
from cardiac diseases (atrial fibrillation
and other arrhythmias, myocardiopathy,
myocardial infarction) and 92 from hy-
perlipidemia (Table 6).
Out of 211 hospitalized stroke pa-
tients, 51 had one stroke, 6 had two stro-
kes and 2 patients had three strokes.
Total incidence of stroke was 16.09 per
10,000 population. The male proportion
was 51.65%, with stroke incidence of
17.78 and 14.62 per 10,000 in male and
female population, respectively. The mean
age of stroke patients was 68.37 years,
with age range from 25 to 91 years and
highest frequency of stroke in older, 61–
80 age groups (75.82%). In the 20–59 age
group, the incidence of stroke was 3.04
(4.3 and 1.7 in male and female, respec-
tively) per 10,000. After the age of 60, the
incidence of stroke was 46.94 (58.69 in
male and 39.47 in female) per 10,000.
Out of 211 stroke patients, ischemic
stroke was diagnosed in 176 and hemor-
rhagic stroke in 35 patients, both being
most common in the 61–80 age group
550




Neurological deficits N %
Speech impairment 213 41.52
Deglutition impairment 31 6.04
Paresis 288 56.14
Facial paresis 207 40.35
Vision impairment 66 12.86
Ataxia 26 5.06
Consciusness impairment 77 15
TABLE 5










RISK FACTORS RECORDED IN
EXAMINED PATIENTS
Risk factors N %
Hypertension 181 85.78
Diabetes mellitus 57 27.01
Cardiac disease 97 45.97
Hyperlipidemia 92 43.60
(77.84% of ischemic and 65.71% of hemor-
rhagic stroke cases). Among 176 patients
with ischemic stroke, great blood vessel
involvement (Trial of Org 10172 in Acute
Stroke Treatment – TOAST 1) was re-
corded in 30, lacunar and small blood ves-
sel involvement (TOAST 2) in 27, cardio-
embolic stroke (TOAST 3) in 37, one
known cause of stroke (TOAST 4) in 29,
and two or more known causes or un-
known stroke cause (TOAST 5) in 53 pa-
tients1.
Out of 37 patients with hemorrhagic
stroke, 33 had intracerebral hemorrhage
and two had subarachnoid hemorrhage.
Out of 211 stroke patients, 130 sur-
vived: 119 with improved, 8 with unchan-
ged and 3 with aggravated state, whereas
81 patients died (lethality of 38.38%) (Ta-
ble 7).
The group of 81 stroke patients who
died at OUH UDN included 47 men and
34 women, with age range 25–88 and
mean age 68.86 years. Ischemic stroke
was diagnosed in 59 and hemorrhagic
stroke in 22 patients. In patients who
died at the hospital, ischemic stroke oc-
curred after the age of 40, with highest
frequency in the 71–80 age group (n=25),
whereas hemorrhagic stroke occurred at
an almost equal rate in all age groups in-
volved, showing highest frequency in the
61–70 age group (n=10). In the group of
176 patients with ischemic stroke, 59 pa-
tients died (lethality of 33.52%), whereas
in the group of 35 patients with hemor-
rhagic stroke 22 deaths were recorded
(lethality of 62.85%).
The length of survival in stroke pa-
tients that died at the hospital ranged
from several hours to 54 days. Within
first 24 hours 15 patients died, 40 pa-
tients on day 1–7, 23 on day 8–28 and 3
patients on day 29–54 (Figure 2). Out of
59 patients with ischemic stroke, 10 pa-
tients died within 24 hours, 27 patients
on day 1–7, 19 patients on day 8–28 and 3
patients on day 29–54 of admission (Fig-
ure 3). Out of 22 patients with hemor-
rhagic stroke, 5 patients died within 24
hours, 13 patients on day 1–7 and 4 pa-
tients on day 8–28 (Figure 4).
Discussion
During the period from November 1,
1997 till December 31, 2001, 513 patients
with symptoms of cerebrovascular dis-
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Fig. 2. Duration of the survival among the pa-
tients who died from stroke (days).
Fig. 3. Duration of the survival among the pa-
tients who died from stroke of ishemic type
(days).
ease, or one patient every third day on an
average, were examined at Beli Manastir
HCED. 401 patients were referred to
OUH University Department of Neurol-
ogy and 229 (57.1%) of these were hospi-
talized. On account of the limited capac-
ity of diagnostics in emergency depart-
ments at Beli Manastir HCED, mostly
based on history, heterohistory and clini-
cal examination, the majority of patients
(80.04%) were referred to the hospital
with the diagnosis of nonspecific stroke.
Out of 229 hospitalized patients stro-
ke was verified in 211. Overall stroke in-
cidence was 16.09 per 10,000. The pres-
ence of the same exogenous risk factors
such as saturated fat rich diet, alcohol
consumption, cigarette smoking and
weather conditions resulted in a compa-
rable incidence of stroke in Baranya and
Osijek (18.2 per 10,000 in the latter), as
differentiated from 12.6 per 10,000 re-
corded in 1989 in Split2,3. The data ob-
tained in the study are consistent with
those on the incidence of cerebrovascular
disease in the Caucasian population in
the USA, ranging from 10 to 25 per
10,0004, France (14.5 per 10,000)5 and
west Europe (15.5 per 10,000)3.
The cohort of stroke patients showed a
slight male predominance (51.65%), like
in Sacco's research6, with stroke inciden-
ce of 17.78 per 10,000, which was lower
than the incidence recorded in Osijek but
higher than that in Split (20.9 and 14.1
per 10,000, respectively). The difference
from Split data was more evident in wo-
men (14.62 vs. 11.2 per 10,000)3.
The mean age of stroke patients was
68.37 years, the youngest patient being
aged 25 and the oldest 91 years. The
highest frequency of stroke was recorded
in the 61–80 age group (75.82%), with an
incidence of 46.94 per10,000 after the age
of 60. Similar to data from Split, a male
predominance was observed under the
age of 70 and female predominance after
the age of 70, whereas male predomi-
nance was recorded in Osijek3. Patient
age was demonstrated to be the major
risk factor for the occurrence of stroke7,8.
Stroke distribution rose exponentially with
age in Osijek as well as in Split in 19893.
After the age of 60, the incidence of stroke
was 15-fold that recorded in younger sub-
jects. The rise in the incidence of stroke
was especially pronounced in females (23
-fold that in <60 age groups), although
sex comparison in the elderly showed the
incidence of stroke to be by 33% higher in
men, similar to the results reported from
England and Wales7.
Out of 211 stroke patients, 176 pa-
tients had ischemic stroke and 35 pa-
tients hemorrhagic stroke, both being most
common in the 61–80 age groups (77.84%
of ischemic stroke and 65.71% of hemor-
rhagic stroke cases), comparable to Osi-
jek and Split in 19893.
The most common risk factors for stro-
ke were hypertension8–11, cardiac disea-
ses8,12–14, diabetes mellitus8,9,15 and hype-
rlipidemia8,9,16. Hypertension was recor-
ded in 85.78%, cardiac disease in 45.97%,
hyperlipidemia in 43.60% and diabetes
mellitus in 27.01% of our stroke patients.
Baranya is a rural area with still present
inappropriate dietary patterns, which have
been deeply rooted and are still widely
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Fig. 4. Duration of the survival among the pa-
tients who died from stroke of haemorrhagic
type (days).
present, resulting in an increased pres-
ence of major stroke risk factors. This
may explain the higher presence of these
risk factors as compared with Osijek in
1989 (hypertension in 68.6%, cardiac dis-
ease in 24.2%, elevated cholesterol in
41.2% and diabetes mellitus in 16.9% of
stroke patients) and especially with Split
(hypertension in 32.4%, cardiac disease
in 22.9%, elevated cholesterol in 13.3%
and diabetes mellitus in 15.0% of stroke
patients)3.
Out of 211 stroke patients, 130 sur-
vived: 119 patients with improved state,
8 with unchanged state, and 3 patients
with deteriorated state, whereas 81 pa-
tients died. The lethality of 38.38% was
slightly lower than that in Osijek (42.4%)
but higher than in Split in 1989 (33.2%)3.
Among the deceased, 72.83% had isc-
hemic stroke and 27.17% hemorrhagic
stroke. In those that died at hospital,
ischemic stroke occurred after the age of
40 and with highest frequency in the 71–
80 age group, similar to data from Osijek
and Split. Hemorrhagic stroke occurred
at a comparable rate in almost all age
groups, however, highest frequency was
recorded in the 61–70 age group, in con-
trast to Osijek and Split where it oc-
curred after age of 45, but mostly after
age of 653.
Lethality was higher among patients
with hemorrhagic stroke than in those
with ischemic stroke (62.85% vs. 33.52%),
which is consistent with literature da-
ta17,18.
Out of 81 deceased stroke patients,
96.3% died within first 28 of admission.
All of the patients with hemorrhagic stro-
ke died within first 28 days, most within
first 7 days (81.8%), whereas 94.9% of pa-
tients with ischemic stroke died within
first 28 days.
Conclusions
Total incidence of stroke in Baranya
was 16.09 per 10,000. The majority of
stroke patients belonged to older, 61–80
age groups (75.82%), with an incidence of
46.94 per 10,000 after the age of 60. After
that age, the incidence of stroke was 15-
fold that recorded in younger age groups.
The survey showed a male predominance
under the age of 70, and female predomi-
nance after the age of 70. The most com-
mon risk factors for stroke were hyper-
tension, heart disease, hyperlipidemia
and diabetes mellitus. Total stroke le-
thality was 38.38%, whereas hemorrha-
gic stroke and ischemic stroke lethality
was 62.85% and 33.52%, respectively.
The ischemic stroke to hemorrhagic stro-
ke ratio in study patients was 5:1, and in
the causes of death 2.5:1.
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INCIDENCIJA CEREBROVASKULARNIH INZULTA U BARANJI
(ISTO^NA HRVATSKA)
S A @ E T A K
Cilj ove retrospektivne studije bio je prikazati incidenciju cerebrovaskularnih in-
zulta (CVI) u Baranji, kod bolesnika pregledanih u Odjelu hitne medicinske pomo}i
(HMP) Doma zdravlja Beli Manastir u periodu od 1.11.1997. (vrijeme reintegracije u
pravni sustav Republike Hrvatske nakon rata) do 31.12.2001. godine. Pregledano je
513 pacijenata sa simptomima cerebrovaskularne bolesti – u prosjeku, jedan pacijent
svaki tre}i dan. Ukupna incidencija CVI bila je 16,09 na 10.000 stanovnika. Najvi{e
ispitanika bilo je u skupini od 61 do 80 godina, sa incidencijom 46,94 na 10.000 nakon
60. godine `ivota, gdje je 15 puta ve}a od one kod mla|ih ispitanika. Naj~e{}i ~imbenici
rizika ispitanika u na{oj studiji bili su hipertenzija, sr~ane bolesti, hiperlipidemija,
dijabetes. Ukupni letalitet CVI je bio 38,38%. Letalitet pacijenata sa CVI hemoragij-
skog tipa bio je 62,85%, a letalitet pacijenata sa CVI ishemijskog tipa 33,52%. Odnos
ishemijskih i hemoragijskih inzulta me|u ispitanicima je bio 5:1, dok je ovaj odnos
me|u uzrocima smrti bio 2,5:1. Od ukupno 81 umrlog bolesnika od CVI 96,3% ih je
umrlo u prvih 28 dana. Svi bolesnici sa inzultom hemoragijskog tipa su umrli unutar
prvih 28 dana, najvi{e u prvih sedam dana (81,8%), dok je od inzulta ishemijskog tipa u
prvih 28 dana umrlo 94,9% bolesnika.
